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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a laser welding material and a laser welding method allowing firm 
joining of resin members in joining them by laser welding. 

SOLUTION: A laser welding material wherein a first resin member and a second resin member are joined 
by lapping and irradiated with a laser beam from the first resin member side, which is characterized in that 
the first resin member is slightly laser beam absorbent while the second resin member is laser beam 
absorbent. When irradiated by the laser beam, the slightly absorbent first resin member generates heat by 
absorbing energy and the temperature at its joint surface with the second resin member rises to some 
extent. The second resin member is heated to melt by absorbing the laser beam under this state, which 
makes the first resin member melt easier, and the both resin members get mutually entangled enough at 
their joint section to enhance the joining. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
danages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 

CLAIMS 

[Claim(s)] 
[Claim 1] 

The charge of laser joining lumber which is a charge of laser joining lumber for irradiating laser light to the 
first resin member and the second resin member from this superposition and first resin member side, and 
carrying out laser welding of both, and is characterized by consisting of the second resin member which is 
absorptivity to the first resin member which is weak absorptivity, and laser light to laser light 

[Claim 2] 

It is the charge of laser joining lumber according to claim 1 characterized by for this first resin member 
consisting of an additive of weak absorptivity to the laser light distributed to the first resin and this first 
resin, and this second resin member consisting of an additive of absorptivity to the laser light distributed to 
the second resin and this second resin. 
[Claim 3] 

The charge of laser joining lumber according to claim 2 the first resin and whose second resin are 

polyamides. 

[Claim 4] 

The charge of laser joining lumber according to claim 2 whose additive of weak absorptivity is what has 40 
- 90% of permeability to laser light. 
[Claim 5] 

The charge of laser joining lumber according to claim 2 to which the additive of weak absorptivity is 
characterized by being [ of ethylene and/or a propylene system copolymer, a styrene system copolymer, 
denaturation ethylene and/or a propylene system copolymer, and a denaturation styrene system 
copolymer ] a kind at least. 
[Claim 6] 

The charge of laser joining lumber according to claim 2 to which the content of the additive of weak 
absorptivity is characterized by being 0.1 - 50 % of the weight to the first resin member. 
[Claim 7] 

The laser joining approach of a resin member that the first resin member is weak absorptivity to laser light, 
and the second resin member is characterized by being absorptivity to laser light in the laser joining 
approach which irradiates laser light to the first resin member and the second resin member from this 
superposition and first resin member side, and carries out laser welding of both. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] 

This invention relates to the charge of laser joining lumber and the laser joining approach of irradiating 

laser light and carrying out joining of the resin member. 

[0002] 

[Description of the Prior Art] 

Conventionally, the iryection joining approaches and the laser joining approaches, such as Data Resources 
and DSI, are learned for the joining approaches, such as an approach using adhesives as an approach of 
joining resin members, hot-platen joining, oscillating joining, ultrasonic welding, and spin joining, and 
recently. 
[0003] 

Since the junction approach by adhesives is what is depended on an operator's handicraft, it serves as an 
inefficient activity. Moreover, stable bonding strength cannot be obtained but there is a problem that 
sufficient adhesive strength is not obtained depending on the class of resin member. Furthermore, there is 
also a problem of environmental pollution. 

Hot-platen joining has a long cycle, and there is packing or it has the flume fault which cannot be welded in 
the state of water absorption. Oscillating joining has the fault of being hard to weld, if there is camber 
unsuitable for precision components which weld flash occurs and causes blinding, such as a filter, in order 
that a welding may move 1-2mm by oscillation. Ultrasonic welding has a fault only with a scarce small thing 
adapted for airtightness with low joining reinforcement. Spin joining can apply only a circular thing, but 
there is packing or it has the flume fault which cannot be welded in the state of water absorption. 
Moreover, although the joining reinforcement of Data Resources and DSI which are one of the injection 
joining approaches adopted by the intake manifold recently is high, there is a fault of being unable to use it. 
unless metal mold cost is high, modification of a making machine is required and especially the fluidity of an 
ingredient is good. 
[0004] 

On the other hand, laser joining is the joining approach which the resin member of absorptivity is made to 
contact to an unabsorbent resin member and laser light, and carries out joining to laser light. This is the 
approach of irradiating laser light from an unabsorbent resin member side in a plane of composition, making 
carry out melting of the resin member which shows the absorptivity which forms a plane of composition 
with laser luminous energy, and joining (for example, patent reference 1 and patent reference 2 reference). 
However, by this laser joining approach, although it does not have the thing and absorptivity which have 
absorptivity to laser light as a resin member joined, since two kinds were used, in the plane of composition, 
the resin member which does not have absorptivity to laser light did not fully fuse, but it had the problem 
of the junction force having been weak or becoming an ununiformity. 
[0005] 

[Patent reference 1] 
JP,60-214931,A 
[Patent reference 2] 
JP,5-42336,B 
[0006] 

[Problem(s) to be Solved by the Invention] 

This invention is made in view of the above-mentioned actual condition, and makes it a technical problem 
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to offer the charge of laser joining lumber and the laser joining approach of joining resin members firmly in 

junction of the resin member by the laser joining approach. 

[0007] 

[Means for Solving the Problem] 

In order to solve the above-mentioned technical problem, this invention person etc. found out that both 
were firmly joinable by using the resin member of weak absorptivity to laser light as the first resin member 
of the side which irradiates laser light, as a result of repeating examination about the junction approach 
using the laser light which can join the first resin member and the second resin member firmly. 
[0008] 

That is, this invention relates to the charge of laser joining lumber which is a charge of laser joining lumber 
for irradiating laser light to the first resin member and the second resin member from this superposition 
and first resin member side, and carrying out laser welding of both, and is characterized by consisting of 
the second resin member which is absorptivity to the first resin member which is weak absorptivity, and 
laser light to laser light. 

Moreover, in the laser joining approach which this invention irradiates laser light to the first resin member 
and the second resin member from this superposition and first resin member side, and carries out laser 
welding of both, to laser light, the first resin member is weak absorptivity and is related with the laser 
joining approach of a resin member that the second resin member is characterized by being absorptivity to 
laser light. 
[0009] 

since the first resin member is weak absorptivity to laser light, if the charge of laser joining lumber of this 
invention irradiates laser light at the first resin member — energy — absorbing — generating heat — the 
temperature of a plane-of-composition part with the second resin member — to some extent — until — it 
becomes high. If it fuses by the second resin member's absorbing laser light and heating it in this condition, 
in order to also fuse the first resin member easily, it becomes the joint with which resin members became 
entangled mutually enough in the joint, and the junction force becomes strong. 
[0010] 

[Embodiment of the Invention] 

The charge of laser joining lumber of this invention serves as the first resin member of weak absorptivity 

from the second resin member of absorptivity to laser light to laser light. 

[0011] 

The first resin member consists of an additive of weak absorptivity to the laser light distributed to the first 
resin and the first resin. 

As long as it is resin in which sufficient absorptivity is not shown to laser light as the first resin which 
forms the first resin member, what kind of resin may be used. For example, a polyamide, polypropylene, and 
a styrene acrylonitrile copolymer can be raised. Moreover, what added reinforcement fiber, such as a glass 
fiber and carbon fiber, may be used if needed. 
[0012] 

Here, sufficient absorptivity means absorptivity to which a carrier beam part absorbs laser light and the 
part fuses laser light. Therefore, if sufficient absorptivity is not shown, for example, even if there is the 
slight laser absorption of light most will penetrate and the absorptivity which the resin of the part does not 
fuse will be said. 
[0013] 

What the polyamide used as the first resin consists of diamine and a dibasic acid, consists of a lactam or 

an amino carboxylic acid, or consists of two or more sorts of these copolymers is mentioned. 

[0014] 

As diamine, aliphatic series diamines, such as a tetramethylenediamine, a hexamethylenediamine, 
octamethylene diamine, nona MECHIRE diamine, undecamethylene diamine, and dodeca methylene diamine, 
and the diamine which has aromatic series and cyclic structures, such as meta-xylylene diamine, are 

mentioned. 

As dicarboxylic acid, the dicarboxylic acid which has aromatic series and cyclic structures, such as 
aliphatic series diamines, such as an adipic acid, heptane dicarboxylic acid, octane dicarboxylic acid, nonane 
dicarboxylic acid, undecane dicarboxylic acid, and dodecane dicarboxylic acid, and a terephthalic acid, 
isophthalic acid, is mentioned. 
[0015] 

As a lactam, it is the lactams of carbon numbers 6-12, and is the amino carboxylic acid of carbon numbers 
6-12 as an amino carboxylic acid. 6-aminocaproic acid, 7-amino oenanthic acid, 11 -amino undecanoic acid, 
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12-amino dodecanoic acid, alpha-pyrrolidone, epsilon-caprolactam. omega-RAURO lactam, epsilon- 

ENANTO lactam, etc. are mentioned. 

[0016] 

What is necessary is just the ingredient which resonates on the wavelength of laser light as an additive of 
weak absorptivity to the laser light contained in the first resin member, absorbs a part of laser light, and 
penetrates a part. What has 40 - 90% of permeability especially to laser light is desirable. In addition, the 
transmission to said laser light is the numeric value measured about what fabricated the additive of weak 
absorptivity in the configuration of an ASTM No. 1 dumbbell. 
[0017] 

Moreover, the content of the additive of weak absorptivity is 0,1 - 5 % of the weight especially preferably 
0.1 to 30% of the weight still more preferably 0.1 to 50% of the weight preferably to the first resin member. 
Since there is little generation of heat by absorbing laser luminous energy when there are few contents 
than 0.1 % of the weight, the temperature of the first resin member does not fully go up, but the bonding 
strength of a joint becomes low. Moreover, since much laser luminous energy is needed in order for 
physical properties, such as a bending elastic modulus, to fall or to obtain sufficient joining reinforcement 
when a content exceeds 50 % of the weight, it is not desirable. 
[0018] 

As an additive of weak absorptivity, a copolymer (henceforth ethylene and/or a propylene system 
copolymer) with the olefins of ethylene and/or a propylene, and others for example, and a vinyl system 
compound, and styrene, The block copolymer which comes to hydrogenate a copolymer with a conjugated 
diene compound The denaturation ethylene which made alpha and beta-unsaturated carboxylic acid or its 
derivative add to (it is hereafter called a styrene system copolymer), this ethylene and/or a propylene 
system copolymer, and a styrene system copolymer and/or a propylene system copolymer, and a 
denaturation styrene system copolymer are mentioned. 
[0019] 

As ethylene and/or a propylene system copolymer, - (ethylene and/or propylene) alpha olefin system 
copolymer, -(ethylene and/or propylene) alpha, beta-unsaturated-carboxylic-acid copolymer, -{ethylene 
and/or propylene) alpha, beta-unsaturated-carboxylic-acid ester system copolymer, an ionomer, etc. can 
be mentioned. 
[0020] 

(Ethylene and/or propylene) - alpha olefin system copolymer is a polymer which copolymerized ethylene 
and/or the propylene, and the with a carbon numbers of three or more alpha olefin, and a propylene, 
butene-1, a hexene -1, decene -1, the 4-methylbutene -1. and 4-methyl pentene -1 are mentioned as a 
with a carbon numbers of three or more alpha olefin. 
[0021] 

(Ethylene and/or propylene) -alpha and beta-unsaturated-carboxylic-acid system copolymer is a polymer 
which copolymerized ethylene and/or the propylene, and alpha and beta-unsaturated-carboxylic-acid 
monomer, and an acrylic acid, a methacrylic acid, an ETAKURIRU acid, a maleic anhydride, etc. can be 
mentioned as an alpha and beta-unsaturated-carboxylic-acid monomer. 
[0022] 

(Ethylene and/or propylene) -alpha and beta-unsaturated~carboxylic-ac(d ester system copolymer is a 
polymer which copolymerized ethylene and/or the propylene, and alpha and beta-unsaturated-carboxylic- 
acid ester monomer, and methacrylic ester, such as acrylic ester, such as a methyl acrylate, an ethyl 
acrylate, acrylic-acid propyf. and butyl acrylate, a methyl methacrylate, ethyl methacrylate, methacrylic- 
acid propyl, and methacrylic-acid butyl, etc. can be mentioned as an alpha and beta-unsaturated- 
carboxylic-acid ester monomer. 
[0023] 

With an ionomer. a part of olefin and carboxyl group [ at least ] of alpha and beta-unsaturated-carboxylic- 
acid copolymer are ionized by neutralization of a metal ion. As an olefin, ethylene is used preferably and an 
acrylic acid, a methacrylic acid, etc. are used as alpha and beta-unsaturated carboxylic acid. A metal ion 
mentions ion. such as sodium, a potassium, magnesium, calcium, and zinc, and can carry out the thing of it. 
[0024] 

At least one styrene system copolymer is a block copolymer which comes to hydrogenate the block 
copolymer which consists of polymer block B which makes a subject the polymer block A and at least one 
conjugated diene compound which make two or more styrene a subject preferably, for example, it has 
structures, such as A-B-A. B-A-B-A, A-B-A-B-A, and B-A-B-A-B. 
[0025] 
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As a conjugated diene compound, a butadiene, an isoprene. 1 ,3-pentadiene. 2.3-dimethyl-1.3~butadiene. 
etc. are mentioned, for example. 

As a styrene system copolymer, hydrogenation styrene-Butadiene Styrene (SEBS), a hydrogenation 

styrene-isoprene-styrene copolymer (SEPS), etc. are mentioned. 

[0026] 

A denaturation (ethylene and/or propylene) system copolymer and a denaturation styrene system 
copolymer are obtained by adding the compound containing alpha and beta^unsaturated-carboxylic^acid 
radical or its derivative radical to the system (ethylene and/or propylene) copolymer specified above and a 
styrene system copolymer in a solution condition or a melting condition. As the manufacture approach of 
these denaturation (ethylene and/or propylene) system copolymer and a denaturation styrene system 
copolymer, there is an approach to which the compound containing a system (ethylene and/or propylene) 
copolymer, a styrene system copolymer, a carboxylic^acid radical, or its derivative radical is made to react 
under radical initiator existence in an extruder, for example. 
[0027] 

As alpha and beta-unsaturated carboxylic acid or its derivative (only henceforth unsaturated carboxylic 
acid), an anhydride or ester of an acrylic acid, a methacrylic acid, an ETAKURIRU acid, a maleic acid, 
fumaric acids, or these acids etc. can be mentioned. 
[0028] 

To the first resin, an unabsorbent coloring coloring matter may be added to laser light. For example, organic 
system colors, such as the Anthraquinone system color, a perylene system, a peri non system, a 
heterocycle system, a JISUAZO system, and monoazo, can be raised. Moreover, it may be made to mix and 
these colors may be used. 

Moreover, to the first resin, functional grant agents, such as the filler which consists of inorganic [, such as 
glass, a silica, talc, and a calcium carbonate. ] or the organic substance, a heat-resistant agent, a 
weathering agent, a crystalline-nucleus agent, a crystallization accelerator, a release agent, lubricant, an 
antistatic agent, a flame retarder, and a fire-resistant assistant may be added. 
[0029] 

The second resin member consists of an additive of absorptivity to the laser light distributed to the second 
resin and the second resin. 

For this reason, when laser light is irradiated, laser light is absorbed and the second resin member is fused. 
That is, in the laser joining approach of this invention, the laser light which penetrated the first resin 
member is absorbed, melting of the second resin member itself and the contacting first resin member is 
carried out, and it joins. 
[0030] 

As long as it is resin in which sufficient absorptivity is shown to laser light as the second resin which forms 
the second resin member, what kind of resin may be used. For example, resin, such as a polyamide, 
polypropylene, and a styrene acrylonitrile copolymer, the resin which strengthened these resin with a glass 
fiber and carbon fiber can be raised. 
[0031] 

Moreover, functional grant agents, such as the filler which consists of inorganic [. such as components 
other than the above, for example, glass, a silica, talc, and a calcium carbonate, ] or the organic substance, 
a heat-resistant agent a weathering agent a crystalline-nucleus agent, a crystallization accelerator, a 
release agent, lubricant an antistatic agent a flame retarder, and a fire-resistant assistant may be added 
[0032] 

As an additive which has absorptivity to the laser light in the second resin member, organic system coloring 
matters, such as inorganic system coloring matters, such as carbon black and a multiple oxide system 
pigment phthalocyanine pigment and a poly methine system pigment, are used. 
[0033] 

As for the second resin member, it is desirable to have 5% or less of permeability to the laser light 
irradiated. If permeability becomes large exceeding 5%, while the laser luminous energy absorbed by the 
second resin member when the irradiated laser light penetrates will decrease, it is for the loss of laser 
luminous energy to come to arise. 
[0034] 

Moreover, in the laser joining approach of this invention, laser light is irradiated to the above-mentioned 
first resin member and the second resin member from the first resin member side at superposition and this 
superposition section, and laser welding of both is carried out. 

By irradiating laser light laser light penetrates the first resin section of weak absorptivity from the first 
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resin member side to laser light A transmitted laser light arrives at the second resin member front face, 
and is accumulated as energy. This accumulated energy distribution turns into uneven energy distribution 
by dispersion in the case of transparency of the first resin member to the energy distribution which laser 
light had beforehand. And in a plane of composition, since heating and melting with uneven energy 
distribution are performed, the joint in the condition that the first resin member and the second resin 
member became entangled mutually arises, and the joint of the zygote obtained becomes firm. 
[0035] 

Furthermore, by coloring the first resin member and the second resin member with the coloring agent of 
the same color, the resin of the same colors can be joined now and the appearance of the joined resin 
member can be improved. 
[0036] 

As a laser light used for laser joining, laser light, such as glass:neodymium 3+ laser, YAG:neodymium 3+ 
laser, ruby laser. He-Ne laser, krypton laser, an argon laser. H2 laser. N2 laser, and semiconductor laser, 
can be raised. As more desirable laser, it is semiconductor laser. 
[0037] 

Although the wavelength of laser light cannot generally be determined since it changes with resin 
ingredients joined, it is desirable that it is 400nm or more. If wavelength is shorter than 400nm, resin will 
deteriorate remarkably. 
[0038] 

Moreover, the absorptance of a scan speed and the first resin member can adjust the output of laser light. 

If the output of laser light is low, it will become difficult to carry out melting of the plane of composition of 

a resin ingredient mutually, and if an output is high, a resin ingredient will evaporate, or the problem to 

which it deteriorates and reinforcement falls comes to arise. 

[0039] 

[Example] 

Hereafter, this invention is explained using an example. 

[The ingredient used in the example] 

PA6: Polyamide 6 ( by Ube Industries. Ltd. 101 5B) 

m-EPR: Denaturation ethylene and an alpha olefin system copolymer ( TAFUMA MC 1307 by Mitsui 
Chemicals, Inc.); 80% of laser light transmittance 
[Measurement of laser light transmittance] 

It measured about what was imbricated in the configuration of an ASTM No. 1 dumbbell using the power 

energy analyzer (made in KOHIRENTO Japan FieldMaster(trademark) GS LM-45). 

[0040] 

Examples 1-4 and the example 1 of a comparison 

It produced by fabricating the resin constituent which kneaded PA6 and m-EPR at a rate of a publication 
to a table 1 as the first resin member in the configuration of an ASTM No. 1 dumbbell. 
It produced by fabricating the resin constituent which blended carbon black with PA6 0.3% of the weight in 
the configuration of an ASTM No. 1 dumbbell as the second resin member. 

Next where the point of the first resin member and the second resin member is piled up. it set in 
semiconductor laser equipment. Laser light was irradiated from the first resin member, and both were 
welded. 

At this time, wavelength is 940nm and irradiated the laser light used for laser joining with the output of a 
publication at a table 1 . 
[0041] 
[A table 1] 
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[0042] 

[Effect of the Invention] 

if the charge of laser joining lumber in this invention irradiates laser light by using the thing of weak 
absorptivity to laser light as the first resin mennber which is transparency material — the first resin 
member — energy — absorbing — generating heat — the temperature of a plane-of-composition part 
with the second resin member — to some extent — until — it becomes high. If it fuses by the second 
resin member s absorbing laser light and heating it in this condition, in order to also fuse the first resin 
member easily, it becomes the joint with which resin members became entangled mutually enough in the 
joint, and the junction force becomes strong. 



[Translation done.] 
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